Trapping of DNA nucleotide excision repair factors by nonrepairable carcinogen adducts.
Nucleotide excision repair is part of a cellular defense system that protects genome integrity.Here, this versatile repair system was challenged with mixtures of DNA adducts that were generated to mimic the wide spectrum of bulky lesions produced by complex genotoxic insults. Probing human excision activity with substrate combinations instead of single lesions resulted in a strong bias for particular base adducts, such that the repair factors were immobilized on a small fraction of damaged DNA, whereas the simultaneous excision of other sites was suppressed. Immobilization of excision factors was also induced by nonrepairable decoy adducts, thereby revealing a mechanism of repair inhibition because of hijacking of critical subunits. Thus, the efficiency of excision repair in response to bulky carcinogen-DNA damage is dependent on an antagonistic interaction with both substrate and decoy adducts.